Adeno-associated virus-mediated expression of vascular endothelial growth factor peptides inhibits retinal neovascularization in a mouse model of oxygen-induced retinopathy.
Vascular endothelial growth factor (VEGF) has been demonstrated to be a key stimulator of retinal neovascularization (NV), the most common cause of severe and progressive vision loss. In this study, we used a mouse model of oxygen-induced retinopathy (OIR) to explore the potential of gene expression and secretion of short VEGF peptides as a treatment. Peptide-encoding fragments of exons 6 and 7 of the VEGF gene were cloned into a recombinant adeno-associated virus (rAAV) vector. Expression of each peptide in vector-injected eyes was confirmed by reverse transcription-polymerase chain reaction and Western blot analysis. Intravitreal injection of each rAAV vector inhibited retinal NV by 71-83% (p < 0.001) compared with contralateral control eyes in the OIR mouse. Injection and expression of these peptides did not seem to affect the normal appearance of the retina. The results demonstrated that exon 6- and 7-derived VEGF peptides effectively inhibited oxygen-induced retinal NV. Therefore, these VEGF peptides have potential in the treatment of angiogenesis-associated retinal diseases in humans.